Objective: The aim of the current study was to examine smokers' beliefs towards the credibility of exercise and Nicotine Replacement Therapy (NRT) as cessation aids while partaking in a quit-smoking program. Method: A subsample (n = 149) of female smokers underwent a 14-week cessation program involving exercise and NRT. Credibility beliefs were collected at baseline (before quitting), week 5 (one week after quitting), and week 14 (end of program). Smoking status was assessed at week 14 by breath expired into a carbon monoxide (CO) reader. Participants who demonstrated a CO score of < 6 ppm were considered "quitters" and those who had levels of ≥ 6 ppm or failed to attend the assessment were considered "smokers". Results: Quitters' exercise and NRT credibility beliefs significantly increased over time; however, no treatment by time interaction effect was found. No significant differences were found between smokers' and quitters' exercise and NRT credibility beliefs assessed at baseline. A significant difference was found between smokers' and quitters' week 5 exercise credibility scores, but not for week 5 NRT. Conclusions: For clinicians prescribing exercise as a smoking cessation aid, it is recommended that their patients' treatment credibility beliefs be assessed and reinforced, particularly during their first week of quitting.
Introduction
An array of psychotherapy research has revealed that patients' initial beliefs towards the efficacy of a treatment are a strong predictor of treatment success (e.g., Friedman, 1963; Goldstein, 1960; Kirsch, 1999; Nau, Caputo, & Borkovec, 1974) . These cognitions can be classified as two distinct variables: expectancy and credibility (Borkovec & Nau, 1972; Devilly & Borkovec, 2000) . Treatment expectancy refers to improvements the patient believes will be achieved personally, whereas treatment credibility refers to how believable, convincing, and logical the treatment seems (Devilly & Borkovec, 2000) . Patients' beliefs regarding the credibility of psychotherapies have shown to influence treatment effectiveness for various health concerns, including depression (Addis & Jacobson, 2000) , general anxiety disorder (Borkovec, Newman, Pincus, & Lytle, 2002) , and posttraumatic stress disorder (Taylor, 2003) . Given the positive impact credibility has shown to have on treatment outcome, attempting to strengthen this cognition provides a potential avenue for improving treatment effectiveness.
Substantial research has supported the efficacy of both non-pharmacological and pharmacological smoking cessation aids; however, six-month cessation rates for even the most effective treatment modalities remain low at less than 30% (Fiore, Jaén, & Baker, 2008) . Given the positive effect that treatment credibility has elicited in psychotherapies, it represents a prospective variable worth examining in the realm of smoking cessation. To date, no research has been dedicated to examining smokers' beliefs towards the credibility of cessation aids.
To better understand credibility beliefs, it is important to examine how they unfold naturally over time. Credibility is a perception that emerges from one's knowledge gained through direct experience or observation of a treatment (Schulte, 2008; Tinsley, Bowman, & Ray, 1988) ; hence credibility beliefs are bound to fluctuate over the course of treatment. Distinguishing between patients' initial credibility beliefs and those that emerge with personal experience is important because initial beliefs are thought to influence clients' decisions to enter www.ccsenet.org/ijps International Journal of Psychological Studies Vol. 6, No. 2; therapy and remain in therapy (Parham & Tinsley, 1980) , whereas emergent beliefs are thought to moderate treatment outcome (Perotti & Hopewell, 1980) . Unfortunately, credibility beliefs have typically been measured on one occasion, at baseline (Constantino, Glass, Arnkoff, Ametrano, & Smith, 2011; Dozois & Westra, 2005; Schulte, 2008) . Examining credibility beliefs dynamically will highlight when credibility beliefs are strongest and potentially provide insight into what point of treatment is optimal to intervene and attempt to strengthen these beliefs in order to improve cessation rates.
The variability of credibility beliefs between different treatment modalities also warrants examination. Front line pharmacotherapies, such as Nicotine Replacement Therapy (NRT), have been scientifically proven and publicly recognized as valid quit smoking aids for years (Stead et al., 2012) and therefore would be expected to be highly credible. Conversely, alternative cessation strategies, such as exercise, which has shown to yield craving (Roberts, Maddison, Simpson, Bullen, & Prapavessis, 2012) and to a lesser extent, cessation (Marcus et al., 1999) benefits would likely be less accepted by the general public and medical community as an effective quit strategy. Identifying whether or not exercise is perceived to be a credible smoking cessation aid compared to NRT will provide insight as to what aid should be advocated for when aiming to bolster treatment credibility beliefs. Prior to intervening and manipulating NRT and exercise credibility beliefs, it must also be determined whether these credibility beliefs are in fact predictors of treatment success and at what point these beliefs have the strongest influence.
With the above issues in mind, the purposes of the present study are to: 1) Examine successful quitters' exercise and NRT credibility beliefs over time; 2) Compare quitters' credibility beliefs between a well-established smoking cessation modality (i.e., NRT) against a lesser known one (i.e., exercise); and 3) Examine if smokers' beliefs regarding the credibility of NRT and exercise as quit-smoking aids predict their smoking status at the end of a 14-week cessation program.
Methods

Participants
A subsample of 149 females was derived from a smoking cessation clinical trial (NCT01305447), Getting Physical on Cigarettes (GPOC; Jung, Fitzgeorge, Prapavessis, Faulkner, & Maddison, 2010) . Participants were between 18 and 70 years of age, smoked greater than 10 cigarettes per day for at least the previous two years, and enrolled with hopes to quit smoking. Participants were required to provide written consent from a physician that approved the use of NRT and regular exercise and those with any contraindications were excluded. The host institution's Research Ethics Board (#16306) granted ethical approval and written consent was obtained.
Measures
Demographic Information and Smoking History
Participant demographic information and smoking history can be found in Table 1 . Smoking status was assessed at baseline (i.e., before quitting) and post-intervention at week 14 (i.e., after quitting) by breath expired into a carbon monoxide (CO) reader (Micro Smokerlyzer, Bedfont Scientific). Participants who provided a CO reading of less than six ppm were considered "quitters", whereas those who had levels equal to or greater than six ppm were considered "smokers". Participants who failed to attend the week-14 assessment were considered smokers.
Treatment Credibility
The treatment credibility/expectancy questionnaire (CEQ; Devilly & Borkovec, 2000) was adapted for use in the current study, consisting of seven items: three related to expectancy, three related to credibility, and one which asked how important quitting smoking was to the individual (question 5). With the exception of question 5, participants provided two responses for each item to assess beliefs towards both treatment modalities (i.e., exercise and NRT). Responses were rated on a 9-point scale ranging from one (not at all) to nine (extremely). In line with the purpose of the study, the two credibility items that assessed beliefs towards quitting smoking behaviour (i.e., how logical do the quit smoking aids offered to you seem? how confident would you be in recommending these treatments to a friend who wants to quit smoking?) were included. The credibility item specific to craving and withdrawal symptoms (i.e., how successfully do you think these treatments will manage your craving and withdrawal symptoms?) was excluded because it lacked congruency with the quitting behaviour (i.e., smoking status) being assessed. A credibility score was calculated for each treatment modality by averaging the responses of the two items. The CEQ was administered at baseline, week 5, and week 14 to examine change over time. The CEQ participant data pertaining to expectancy were examined in Harper and colleagues' publication (Harper, Fitzgeorge, Tritter, & Prapavessis, 2012) ; these data were excluded from the present research. The CEQ has shown good test-retest reliability (Devilly & Borkovec, 2000) and the two credibility items pertaining to cessation demonstrated high internal consistency (α > .70) for NRT and exercise at all time points.
Procedure
Participants engaged in a 14-week exercise program at the Exercise and Health Psychology Laboratory (www.ehpl.uwo.ca) at Western University. The aerobic exercise program consisted of three sessions per week for the first eight weeks, two sessions per week for the next three weeks, and one session per week for the last three weeks. The exercise sessions ranged from 20-30 minutes and progressively increased to an intensity of > 70% of participants' heart-rate reserve. On the fourth week of the exercise program, participants initiated their quit attempt and commenced a 10-week step down NRT transdermal patch program (six weeks-21 mg; two weeks-14 mg; two weeks-7 mg).
Participants' smoking status was determined at week 14, following completion of both the exercise and NRT programs. The questionnaire pertaining to participants' perceived treatment credibility beliefs was completed at baseline (before starting the exercise program), week 5 of regular exercise (one week after quitting smoking and starting the 21 mg patch) and week 14 (end of the exercise and NRT programs).
Statistical Analyses
A factorial (NRT vs. exercise) repeated measures (baseline, week 5, week 14) ANOVA was used to examine change in quitters' treatment credibility scores over time as well as a treatment by time interaction effect. Separate ANOVAs, with an applied Bonferroni adjustment, were conducted to determine if exercise and NRT credibility beliefs, assessed at baseline and week 5, predicted smoking status at the end of the 14-week program.
Results
Changes in Quitters' Credibility Beliefs
Among those who successfully quit smoking at week 14 and completed the CEQ at the three time points (n = 51), exercise and NRT credibility beliefs significantly increased over time, F(2,99) = 16.14, p < .001, η ρ 2 = .25. However, no treatment by time interaction effect was found, F(2,99) = 1.05, p = .354, η ρ 2 = .02. Credibility scores can be found in Table 2 . 
Baseline Credibility Beliefs and Week 14 Smoking Status
Three of the 149 participants were excluded from the analysis because they failed to complete the CEQ at baseline, two of which were classified as smokers at week 14 and one of which was classified as a quitter at week 14. Baseline credibility scores can be found in Table 3 . No significant difference was found between smokers' (n = 84) and quitters' (n = 62) in baseline exercise, F(1,144) = 2.77, p = .098, η 2 = .019 or NRT, F(1,144) = 2.77, p = .098, η 2 = .019, credibility beliefs. 
Week 5 Credibility Beliefs and Week 14 Smoking Status
Of the 149 participants, 40 failed to complete the CEQ at week 5, 28 of which were classified as smokers at week 14 and 12 of which were classified as quitters at week 14. Week 5 credibility scores can be found in Table  4 . A significant difference was found between smokers' (n = 52) and quitters' (n = 57) week 5 exercise credibility scores, F(1,107) = 8.20, p = .005, η 2 = .071. However, no significant difference in week 5 NRT credibility scores, F(1,107) = 2.32, p = .131, η 2 = .021 was found between smoking status groups. 
Discussion
Our study provides novel and important information on patients' credibility beliefs towards smoking cessation strategies (i.e., exercise and NRT patch) in terms of changes over time, a comparison between the two modalities, and how credibility beliefs before and during treatment influence post-treatment smoking cessation success.
Participants who successfully quit smoking (by week 14) demonstrated an increase in credibility scores for exercise and NRT cessation aids from baseline (pre-quit) to post-treatment (week 14). This increase is consistent with the work of Newman and Fisher (2010) who found that patients with general anxiety disorder receiving cognitive and behavioural therapy perceived the treatments to be more credible over time. Based on psychological theories, it is reasonable to assume that credibility beliefs will be influenced throughout the course of treatment as participants engage in the treatment modalities. For one, self-efficacy to complete the exercise regime and adhere to the NRT protocol is likely to increase with previous successful performance (Bandura, 1977) . In addition, cognitive dissonance theory predicts that after individuals invest in a form of treatment they will positively align their beliefs in the techniques to match their investment in order to justify their efforts (Festinger, 1957) .
Credibility beliefs for the cessation aids increased at a similar rate (i.e., no difference between treatments over time). This can be interpreted as quitters perceiving exercise to be just as credible as NRT and retrospectively attributing their success to both treatment modalities equally. By demonstrating that the public's perception of a novel treatment aid (i.e., exercise) is comparable to that of a traditional well-established pharmaceutical product (i.e., NRT) holds promise for the acceptance and increase use of alternative cessation aids.
In regards to credibility beliefs impacting smoking cessation success, emergent exercise credibility (exercise credibility assessed at week 5-one week post-quit) was the only variable that predicted quit-smoking success at the end of the 14-week program. In other words, those with higher credibility scores towards exercise assessed one week post-quit were more likely to be smoke-free at the end of the program. This credibility effect supports previous studies where beliefs regarding the credibility of psychotherapies have shown to influence treatment effectiveness for various health concerns (e.g., Addis & Jacobson, 2000; Borkovec et al., 2002; Taylor, 2003) .
Our data suggests that credibility may be a mechanism by which exercise influences its effect on quit success; however, this effect was not found with NRT. We can only speculate as to the reason for this difference. The nature of the treatments used may differ in terms of their influence by a psychological construct, such as credibility beliefs. Nicotine Replacement Therapy is a pharmacotherapy that may influence smokers trying to quit exclusively in a physiological manner, whereas exercise may elicit its effect through both physiological and psychological pathways. Therefore, it is plausible that the latter treatment may be more easily influenced by psychological factors.
To better understand the relationship between smoking cessation treatments and credibility beliefs, the mechanisms through which credibility operates must be examined. Turning to the expectancy literature may serve as a valid starting point for investigating such mechanisms as it has been researched more exhaustively than credibility. In a sample of anxious patients undergoing cognitive-behavioural therapy, Westra and colleagues (2007) found that higher expectations were related to greater homework compliance and subsequently to decreased anxiety. In addition, therapeutic alliance-the collaborative relationship between patient and therapist in the common fight to overcome the patient's suffering and self-destructive behaviour (Bordin, 1979) -has been found to moderate the expectancy-treatment outcome link in depressed patients receiving psychotherapy and pharmacotherapy (e.g., Meyer et al., 2002) . Given these findings, future work should investigate whether smokers' compliance to an exercise regime and/or their relationship with an exercise leader explains how credibility exerts its effect.
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International Journal of Psychological Studies Vol. 6, No. 2; It is worth noting that the credibility effect observed might be a conservative estimate. For one, there were more smokers who didn't provide week 5 data than quitters. In addition, the credibility scores of this voluntary sample were of a narrow range and high on the continuum. Therefore, this effect may be stronger if evaluated in the general smoking population who had not participated in a research study and been educated on the cessation aids.
One approach that holds promise to improving smoking cessation rates is through the involvement of clinicians.
In countries with accessible primary health care, clinicians have frequent contact with patients and opportunity to intervene. Furthermore, clinicians are expected to enquire about patients' smoking status and are viewed as a credible source in regards to advising about smoking cessation (Russell, Wilson, Taylor, & Baker, 1979) . The association found in the present study between treatment credibility and quit success highlights the importance of clinicians assessing and fostering smokers' perceptions of the credibility of exercise when prescribing this cessation aid. Credibility beliefs can be evaluated informally through patient-clinician dialogue and as well through formal measurement (e.g., CEQ; Devilly & Borkovec, 2000) . In line with the results of the present study, it is imperative that clinicians not only aim to bolster credibility beliefs when exercise regimes are prescribed but also while participants are undergoing the quit attempt.
Clinicians may strengthen smokers' credibility beliefs by providing them with a therapeutic rationale prior to treatment. This strategy would involve clinicians addressing unreasonable outcome expectations, preparing patients for what the treatment will be like (e.g., common symptoms), explaining the underlying mechanisms of the treatment, strengthening patients' confidence that treatment will be beneficial, and ensuring that their goals are aligned with the patients' (Newman & Fisher, 2010 ). Previous studies demonstrate that expectancy and credibility can be influenced significantly by delivering an initial therapeutic rationale. For example, Hardy and colleagues (1995) discovered an empirical change in credibility beliefs of depressed clients after the delivery of an initial cognitive behaviour therapy rationale. As highlighted in the present study, clinicians should aim to bolster patients' credibility beliefs that emerge over time. Therefore, any information conveyed to smokers' prior to quitting that substantiates exercise as a cessation aid should be reiterated during the critical treatment period as well.
The patterns of results with respect to credibility over time and credibility-outcome relations reinforce the importance of maintaining the conceptual distinction between initial and emergent credibility. Furthermore, the difference between the predictive power of credibility beliefs for NRT and exercise highlights the importance of distinguishing between treatment modalities. Identifying the critical time period (i.e., one week post-quit) and the treatment modality that has the most influence on quit success (i.e., exercise) unveils information that has the potential to improve cessation rates. Thus, for clinicians prescribing exercise as a smoking cessation aid, it is recommended that their patients' treatment credibility beliefs be assessed and reinforced, particularly during their first week of quitting.
